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Abstract
The purpose of this paper is to study the relation between evaluation and learning.  This paper will look at a construction project
in Norway – considering evaluation of the project in connection with learning and knowledge sharing. In this regard, the paper
describes different approaches to evaluation and learning, and proposes a model. The model distinguishes between an internal
and external perspective when it comes to evaluation of projects, and between a structured and an informal perspective when it
comes to learning. With the focus on this model, the paper also presents enablers and barriers of learning and knowledge sharing.
The model provides a structured illustration of the connection between project evaluation and learning. And thus, the model
would be useful for, for instance, determining and applying learning mechanisms for both internal and external evaluation of
projects.  Based on our model, traditional project evaluations can be categorized as external-structured. This type of evaluations
appears to not necessarily be an important tool for learning. Internal structured approaches, such as an experience report, have
been in high demand. We found that external informal learning was of importance. One example was when consultants shared
experiences in their home organization. This paper is based on qualitative case study approach.
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1. Background
This paper discusses the role of evaluation in relation to experience transfer. The topic of sharing of knowledge
and experience in projects and project-based organizations has been discussed for several years. It is not a new topic.
However, there is an increasing focus on knowledge sharing and learning in project-based organizations. A wider
perspective of management of projects has gained significant attention in recent years. Topics such as project
governance (Müller et al., 2014; Biesenthal and Wilden, 2014), project owner (Johansen et al., 2012) and
governance of knowledge (Pemsel and Müller, 2012; Pemsel et al., 2014) provide and / or encourage a wider
perspective of managing projects and thus emphasize the importance of knowledge sharing and learning in project
environments.
Two definitions of evaluation are “A systematic and objective assessment of an ongoing or completed project,
program or policy, its design, implementation and results” (OECD, 2000), and “The process of determining the
merit, worth or value of something” (Scriven 1991). This paper is about ex-post evaluation. Ex-post evaluation can
be described as evaluation of an intervention after it has been completed (OECD 2000). The purpose of this paper is
to study the relation between evaluation and learning. We will study different approaches to learning, and propose a
model to distinguish between an internal and external perspective, and between a structured and an informal
perspective. We also intend to use the model as a framework to study experience transfer in one case project.
2. Methodology
In the empirical part of the paper, we have used a qualitative case study research approach, as described by Yin
(2008). Information relating to the site was obtained from three main sources: literature related to the sites, other
relevant documents, interviews and on-site inspection.
Case study data are collected in a case-study protocol. The protocol includes collected documentation, transcribed
notes from interviews and codification of results to fit the applied evaluation framework. We have mainly studied
learning in one project, using multiple sources. However, the research also addressed how this project interacted
with other projects.
There are two ways to improve reliability in this type of qualitative research, according to Moisander and
Valtonen (2006). The first is to make the research process transparent, and the second is to pay attention to
theoretical transparency. Both ways to improve reliability have been applied in the research. We have described the
theoretical basis for the proposed model, the research process. We have involved all three authors in the analysis of
empirical data and results.
3. Approaches to evaluation
   Evaluators who aim at including a user perspective often prefer holistic evaluations based on a diverse set of
approaches and indicators typically combinations of quantitative and qualitative evaluations (OECD 2000).
According to Cracknell (1989), the logical framework was developed in the United States during the 1960s. It was
adopted by several foreign aid agencies. It has later been adopted for use in project management in general, and
proved particularly useful for analyzing public investments. As described by Samset (2003), the logical framework
includes a number of different dimensions to be addressed in an evaluation, including efficiency, effectiveness,
sustainability, relevance and impact of a project.
We will now look somewhat deeper into the experience transfer approach of evaluations.
4. Knowledge sharing and learning
The term knowledge has several definitions. One definition of knowledge given by Davenport and Prusak (1998)
highlights the role of knowledge in interpreting and evaluating information. We acknowledge that we use our
knowledge to interpret or evaluate information. We believe that the interpretation of the information – the
understanding of the information after the interpretation – may also change our knowledge or add new elements to
it. This may happen consciously or unconsciously. In this regard, it can also be said that we use information to
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develop knowledge. Karlsen et al. (2004) view knowledge as the capacity, embodied in the brains of people and
embedded in social practices, to interpret information, transforming it into fresh knowledge.
In this paper, we use the term knowledge sharing to include sharing of information, as well as reflection and
sensemaking by the individuals who involve in the sharing process, and possible interaction between the individuals
who involve in the sharing process. In this regard, our definition incorporates 3 categories of knowledge that
Spender (2008) described:
x Knowledge-as-data: The category tends to suggest that knowledge is viewed as an object, and to point out the
explicit and objective characteristics of knowledge.
x Knowledge-as-meaning: This category deals with reflection and sensemaking.
x Knowledge-as-practice: This category views knowledge beyond the cognitive spectrum – beyond the sense-
making aspect. It incorporates tacit characteristics of knowledge.
Reflecting on the description given by Karlsen et al. (2003), we consider knowledge sharing as a process through
which knowledge that has been acquired in one situation is utilized in another situation.
Sharing knowledge can be seen as a tricky issue in projects. There can be a dilemma, specially for project
managers, to determine to what extent that they can focus on learning and knowledge sharing in projects, since the
major focus is on the iron triangle; namely time, cost and quality that are associated with the project. In other words,
in a time-constraint, temporary work-environment, how can one allocate time and energy to sharing knowledge?
A study on sharing lessons learned in construction companies in UK carried out by Carrillo et al. (2013) suggests
that sharing lessons learned would lead to learning for similar projects in the future, to avoid making mistakes and
repeat success, to provide a competitive edge over other companies, to learn lessons for consecutive stages of on-
going projects.  One can distinguish between a structured (or hard) and an informal (or soft) approach to knowledge
sharing. The structured approach typically focuses on knowledge-as-data. A common approach is to create
knowledge repositories of knowledge items. Knowledge repositories are electronic databases that are created for
access by users. The content resides on distributed heterogeneous computing systems that use different database
management software. The repository is searchable and knowledge items can be tagged with metadata and keywords
to facilitate searches. The repositories can be filled through knowledge harvesting. This can serve as input into the
knowledge repositories.  In the other end of a structured-to-informal scale is a knowledge management approach that
focus on human interaction as the repository and communication media for knowledge. This informal approach
includes storytelling and ad-hoc experience transfer. Storytelling is the use of stories in organizations as a
communication tool to share knowledge.  Storytelling uses a range of techniques to engage, involve and inspire
people, using common language and a narrative form that people find interesting and even fun. The informal
approach incorporates tacit elements of knowledge, and it does not typically focus on knowledge-as-data.
In this paper, we consider the term learning as a process in which knowledge sharing plays a significant role.
5. Learning and project evaluation
So far, we have seen knowledge sharing in projects in general. Now, we will look at the connection between
knowledge sharing (along with learning) and project evaluation.
Project success is often measured in terms of efficiency and effectiveness. In general, efficiency is related to
producing direct outputs, and effectiveness is related to added value for owners and users. A project’s ability to
produce its immediate outcome can be measured in terms of efficiency. It is a question of doing things right and
producing project outputs in terms of the agreed scope, quality, cost, and time. It is a measure internal to the project
and restricted to the project or contractor’s perspective. The longer-term effects of the project can be measured in
terms of effectiveness – or, in other words, doing the right things. It is an external measure. Eikeland (2001) relates
effectiveness  to  how  the  results  of  a  project  contribute  to  added  value  for  owners  and  users.  In  OECD  terms,
effectiveness measures the realization of the project’s objectives (OECD 2000). This is the perspective of the project
owner or financing party, who in many types of projects might have a perspective similar to that of the users.
Learning and evaluation can be related to each other in different ways, and on different levels.  Begin with
learning from evaluations. A key purpose of project evaluations is to provide learning to the project organization.
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The  aim  is  typically  to  provide  learning  that  can  be  utilized  in  later  phases  of  the  project,  or  in  coming  projects.
Learning can be related to the evaluation itself – how can we do the evaluation better next time (in order to, for
example, obtain better learning). The evaluators can achieve learning not only of conducting evaluations, but also
about the particular type of projects.
We can now briefly look at evaluations of learning. This may address issues such as; how did the project achieve
learning during the project, and from previous experiences? How well did they spread this learning within the
project team, and to relevant stakeholders such as suppliers and users?
The relation between learning and evaluation is addressed in the present trend towards meta-evaluations (Patton
2013), or evaluations of evaluations of similar characteristics, and typically learning related to the project.
Pemsel and Weiwiora (2013, page 32) say that "the risk of knowledge loss at the projects end is a serious problem
for PBOs [Project-Based Organizations]". There are several ways to deal with this situation. One of the ways is to
look at what has happened in the project and evaluate it  – at the end and / or at different points of time during the
project. Williams (2007) claim that learning lessons from project reviews is important and an integral part of the
learning organization. Making an organization a learning organization is one of the important steps to obtain
competitive advantage (Senge, 2006). The project evaluation process incorporates reflection that would lead to
learning. We will   focus on the role of reflection in learning now.
The process of evaluation of a project includes the project members' reflection on what has happened in the
project. Boud et al. (1996) suggest that reflective skills are needed in order to turn an experience into learning. When
reflection is considered in connection with a professional action that an organizational member participates, then it
can be viewed as reflection-on-action and reflection-in-action (Schön, 1998). Reflection-on-action is a process in
which the individual reflects on his or her past experience or on a future act deliberately or unintentionally.
Reflection-in-action is a process in which the individual reflects on what he or she is experiencing while he or she is
engaging in the activity. Evaluation of a project at its end is hence a process of reflection-on-action. It is interesting
and important to look at this process with respect to learning. How can evaluation of a project lead to learning and
knowledge sharing?
Argyris and Schön (1996) discuss learning as understanding and eliminating the gap between the expected result
and the actual result of an action. This gap can be eliminated either by making changes (taking corrective measures)
within the existing values and norms, or by changing the existing values and norms. The former is called as single-
loop learning and the latter is called as double-loop learning. Single-loop learning is connected to maintaining
efficiency – doing things right according to the existing values and norms. But, the double-loop learning is about
doing the right things, by questioning the existing values and norms. This is important especially in a dynamic work
environment; because, in order to be effective in such an environment, one probably has to think out-of-box at least
now and then.
Single and double loop learning can be accomplished during the evaluation process where collective reflection,
sensemaking, discussion and knowledge sharing take place.
  The above discussion primarily focuses on internal evaluation. The evaluation process can be carried out both
internally and / or externally. Though internal evaluation will lead to learning as it was mentioned above, external
evaluation too has its benefits. External evaluators are outsiders. They would think differently and look at the project
that they have to evaluate from a kind of an open and wider perspective – free from the value system of the people
who belong to the organization (insiders). Senge (2006) discusses mental models as deeply ingrained assumptions
that influence how we understand the world. The external evaluators (outsiders) are likely to have a different set of
mental models than that of the insiders.
When outsiders look at "the insider's reality", then the outsiders are more likely to ask questions or commenting
on assumptions, expectations, judgments and interpretation based on which the project was planned and carried out.
These assumptions and interpretations might be implicit for the insiders (including those who carried out the
project), or the insiders might not be aware of their assumptions. Outsiders can ask fundamental questions in such a
way to challenge the mental models of the insiders, initiate a critical reflection process among the project
participants that can lead to double-loop learning; the project participants will then be able to find new, better
solutions beyond their existing norms and values. Eriksson (2013) discusses how the process of evaluation –
specially, external evaluation – can lead to exploration of new knowledge. We thus note that evaluation and learning
can include internal and external stakeholders.
Another perspective on evaluations is to distinguish between a structured (or hard) and an informal (or soft)
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approach to knowledge sharing. The structured approaches are focused on reports, databases and other formal and
tangible means for learning. The informal approaches are concerned with human interaction as the main tool for
learning. These two perspectives on learning, internal and external, as well as structured and informal, can be
combined in a matrix, as shown in Fig. 1. The distinction between internal and external in Figure 1 is done
Fig. 1. Illustration of approaches to knowledge sharing in different perspectives
between the organization in question, such as the Railway authority, and stakeholders outside the organization. The
distinction can be questioned. One example of a grey area is consultants who are hired to serve as members of the
project team. We classified them as external. External evaluations are examples of structured and external learning.
Structured approaches can also be internal, including databases, knowledge repositories and internal reports.
Informal learning approaches can be internal. This includes common conversations at coffee machines, stories and
other informal activities, which can be of different types. Informal approaches can also be external. This can take
place at different networking arenas, such as conferences, courses, professional social media, but also at the base
organization of consultants and researchers.
The model can be used to illustrate to organizations that there are different alternatives for learning, and that
different combinations of external, internal, structured and informal approaches can be used.  In addition, the model
can be used to study what learning approaches that have been used in a project, as we will do in this paper.
6. The case – Gevingåsen tunnel
The railway project was a major public investment executed by the Norwegian National Rail Administration
(Jernbaneverket; JBV). The project was the construction of the railway tunnel through Gevingåsen and the
connecting railway between Hommelvik and Hell on the Nordland line. The building was started the spring of 2009,
and finished the fall of 2011. The railway tunnel through Gevingåsen is the first step in the modernisation of the
southern part of the Nordland lane. The Nordland line is the railway section connecting Trondheim and Bodø with
726 km of tracks. The southern part of the Nordland lane is the section between Trondheim and Steinkjer, called
“Trønderbanen”.
The Gevingåsen tunnel superseded a railway track vulnerable of landslide and with a major need of maintenance.
The main goal of the project was to improve the operating economy, through reducing the travel time and increasing
the capacity on the railway section in question. In addition, the project would result in increased security level on the
railway section.
The railway section Trondheim-Stjørdal carries a great deal of traffic, and before the project was carried out the
capacity was almost fully utilized. The railway line between Hommelvik and Hell was the bottleneck of the named
section, because distance in travel time between Hommelvik station and Hell station was twice as long as the travel
time between the other stations on the section.
The chosen concept of the project was to build a single tracked tunnel between Hommelvik and Hell. The tunnel
is 4.4 km in length and has four escape routes.  The project included 5.7 km of new railway tracks, and reduced the
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railway section with 16 km of tracks. Two of the escape routes are in connection with the road tunnel that runs
parallel with the railway tunnel. The old railway tracks were demolished.
The tunnel resulted in increased capacity on the railway section Trondheim-Værnes, from 5.4 trains per hour to 8
trains per hour.
7. Learning and evaluation in the case
7.1. Summary of evaluation
The project is evaluated to have a high relevance and sustainability compared to the strategic objectives, and the
tactical objectives are evaluated to be achieved. The project seems to have had a positive impact on the punctuality
and number of passengers on the railway section in question. The implementation process is evaluated to be
successful. Smaller overruns in time, cost and SHE is what gives a lower score on efficiency than the other
Fig. 2. Radar-plot illustrating the successfulness of each evaluation criterion
evaluation criteria. Fig. 2 shows the successfulness of each evaluation criteria. The overall evaluation is that the
project was successful.
The project was a step in the process to modernize a larger railway section; this limits the evaluation since the
result of the project is dependent on the subsequent projects.
7.2. Experience of learning and knowledge sharing
In the following section, we present knowledge gained in the project and examples of knowledge sharing related to
the project. The information is collected through interviews, and includes aspects of knowledge sharing in the
project, barriers and enablers of knowledge sharing, and lessons learned in the project.
Internal-structured: In the early phase of the project, information about similar projects is gathered to obtain
knowledge on how these projects where done and what can be learned from them. The information is gathered
through documents concerning previous projects, end-reports, on-site inspections and contact with the project
managers on the previous projects. (The two latter are informal approaches, which is described more below.) The
documentations of projects are saved in searchable electronic databases, such as Saksrom and ProArc. The
searchable database makes it easy to access the documentation. However, as projects are complex and of different
sizes, it can be challenging to find exactly what you are looking for and be able to see the link to other projects.
During the project, deviations are registered in a register that is available for the entire organization. Also,
empirical data concerning costs in the project are gathered. These are useful for calculations of rough estimates for
later projects. During and/or in the end phase of the project, audits, inquiry of financial management, are
implemented.
0
2
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Efficiency
Effectiveness
ImpactRelevance
Sustainability
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In the end phase of the project, an internal evaluation is implemented and an end-report is written. The report
should document the experiences from the project, and should include mistakes and negative experiences as well as
the good experiences. However, experiences that could contribute to better decision making in future projects are
often lost when a project is finished. Documentation of such knowledge could increase the learning from knowledge
sharing and make it possible to make faster decisions.
In general, project managers obtain useful and different experiences when working with either small or large
projects. Smaller projects mean additional responsibilities in several areas, such as economical responsibility. It is
useful to have experience from both. A key is to find the balance between top competences and being all-rounders.
The training of new project managers is formally arranged through trainee positions, where the candidates follow
every phase of a project and have a mentor and teaching supervisor.
It can be useful to give feedback on requirements and regulations if any of these do not work as anticipated. For
instance, during the project the project group experienced challenges with the new requirements on the railway
signaling plant (FATC). The requirements were therefore worked through and changed after the project.
Internal informal: Two other projects in the Norwegian National Rail Administration were carried out in the
same time period in other regions; the tunnel in Bærum (just outside Oslo) on the railway section between Sandvika
and Lysaker, and new double tracks between Barkåker and Tønsberg. The projects had limited contact in the
lifespan of the Gevingåsen project, and the contact was mostly in the early phases. The projects could have gained
knowledge through more contact, for instance through exchanging experiences from writing formal applications or
in implementing emergency exercise. Also, sharing grounds for decision-making could contribute to more rapid
decisions.
The project consists of several phases, research work, planning and constructing. The responsibility of the phases
is divided on smaller groups. To ease the transition between the phases people from other project phases are invited
to discuss and give suggestions to ideas to make an optimal result. The project also cooperated with the operations
managers to ease the transition from the finalization of the project to managing the installation. By thoroughly
preparing the plans before project start, the project avoids a lot of changes during the process, which costs both time
and money
The project group gains a lot of experiences through the work. It could be of advantage to use the same project
group in a following project, in order to gain benefit from the experience that the group has built up.
Other internal and informal ways to gain knowledge is through self-evaluation during the project.
In general, professional networks make it possible to share knowledge through informal (and formal) meetings
with coworkers inside the organization (and external contacts). This is an important platform for informal sharing of
knowledge to gain useful information to a project. Assemblies, conferences and courses are examples of arenas
where such connections can be made. For the employees in the organization, assemblies are arranged regularly for
project managers, in trade unions, between different departments, as well as nationwide assemblies. Factors that
lower the threshold to contact connections are the availability of videoconferences, open plan office, and co-
localization of the departments located in the same city. This availability can contribute to encourage obtaining and
sharing knowledge in an ad-hoc manner. This ad-hoc, informal setting provided the Gevingåsen project
opportunities to gain knowledge from other projects. The above examples of informal knowledge sharing can also
be a source of disturbances, if the contacting is too frequent and not well prepared.
External informal: In the project, information on the road-tunnel project through Gevingåsen was also gathered.
They had several meetings with the Norwegian Public Road Administration and the project manager about the
capacity and security of emergency exits, weaknesses in the mountain, supporting, etc.
External consultants and competence were hired to work on the project. This was useful in several ways. For the
organization, the external personnel obtain specific knowledge concerning the organization and discipline from
working on the project, which can then be shared in their home organization. In the specific examples given to us
the knowledge was informally shared. The bringing of knowledge back to external companies is useful when the
organization uses the same company in a future project. For the project, external resources are useful since each has
a network of contacts that can be used, if needed, into the project. People who worked on the project were in
retrospect hired to speak about the knowledge they gathered through the project.
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External-structured: Formal evaluation implemented by external evaluators is an example of external and structured
knowledge sharing. Neither the studied project, nor the projects they were in contact with had been through formal
evaluations. Cooperation with other organizations on specific education and training is another example. The
Norwegian National Rail Administration cooperates for instance with the Norwegian Public Road Administration on
the tunnel school.
8. Reflections on learning and evaluation
The purpose of this paper was to study the relation between evaluation and learning. We have studied different
approaches to learning, and proposed a model to distinguish between an internal and external perspective, and
between a structured and an informal perspective.
Traditional project evaluations can be categorized as external-structured. Our study indicates that this type of
evaluations is not necessarily an important tool for learning. Internal structured approaches, such as an experience
report, have been in high demand. Somewhat surprisingly, external informal learning proved to be of importance,
for example when consultants share experiences in their respective home organizations.
The model that we suggest provides a structured illustration of the connection between project evaluation and
learning. The model would be useful for, for instance, determining and applying learning mechanisms for both
internal and external evaluation of projects.
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